Interactive effects of age and hypertension on volumes of brain structures.
Advanced age and hypertension have each been associated with changes in brain morphology and cognitive function. To investigate the interaction of age and hypertension with structural brain changes and neuropsychological performance in otherwise healthy patients with essential hypertension, we compared young-old (ages 56 to 69 years) and old-old (ages 70 to 84 years) hypertensive patients (n = 27) with 20 age-matched normotensive healthy control subjects, using quantitative volumetric MRI and a battery of neuropsychological tests. Quantitative regions of interest and segmentation analyses were applied to MRI scans of brain to measure volumes of different brain structures and of cerebrospinal fluid (CSF). Severity of white matter hyperintensities (WMHs) was qualitatively rated in the MRI scans. A battery of neuropsychological tests was administered to each subject. The combined hypertensive group (young-old and old-old) had smaller volumes of thalamic nuclei and larger volumes of CSF in the cerebellum and temporal lobes and showed poorer performance in memory and language tests than did the control subjects. Main effects for age were significant in multiple brain regions of interest. The old-old hypertensive patients and age-matched control subjects demonstrated volume reductions in brain structures and increases in ventricular and peripheral CSF volumes compared with the younger subjects. There was a significant group x age-group interaction in temporal and occipital CSF, not related to WMH, with the old-old hypertensive patients having significantly larger CSF volumes in these regions than the young-old hypertensives and both healthy control groups. Hypertension exacerbates the morphological changes accompanying advanced age. Temporal and occipital regions appear most vulnerable to brain atrophy due to the interactive effects of age and hypertension.